**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 15695 (2006) : Pepper and pepper oleoresins - 
Determination of piperine content - Method using 
high-performance liquid chromatography [FAD 9: Spices and 
Condiments] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi f 7ui^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



1815695:2006 
18011027:1993 

Indian Standard 

PEPPER AND PEPPER OLEORESINS — 

DETERMINATION OF PIPERINE CONTENT — 

METHOD USING HIGH-PERFORMANCE LIQUID 

CHROMATOGRAPHY 

ICS 67.220.10 • 



© BIS 2006 

BUREAU OF INDIAN 8TANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

December 2006 Price Group 3 



Spices and Condiments Sectional Committee, FAD 9 



NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 11027 : 1993 'Pepper and pepper oleoresins — 
Determination of piperine content — Method using high-performance liquid chromatography' issued by 
the International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards 
on the recommendation of the Spices and Condiments Sectional Committee and approval of the Food 
and Agriculture Division Council. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should 
be read as Indian Standard'. 

b) Comma {,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to the following International Standard for which Indian 
Standard also exists. The corresponding Indian Standard which is to be substituted in its place is listed 
below along with its degree of equivalence for the edition indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 2825 : 1981 Spices and IS 1797 : 1985 Method of test for spices Technically 

condiments — Preparation of a and condiments Equivalent 

ground sample for analysis 

The technical committee responsible for the preparation of this standard has reviewed the provisions of 
the following International Standard and has decided that it is acceptable for use in conjunction with this 

standard: 

International Standard Title 

ISO 5564 ; 1 982 Black pepper and white pepper, whole or ground — Determination of piperine 

content — Spectrophotometric method 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 

PEPPER AND PEPPER OLEORESINS — 

DETERMINATION OF PIPERINE CONTENT — 

METHOD USING HIGH-PERFORMANCE LIQUID 

CHROMATOGRAPHY 



1 Scope 

This International Standard specifies a method for the 
determination, by high-performance liquid chro- 
matography, of the piperine content of peppers {Piper 
nigrum Linnaeus), whole or powdered, as well as their 
extracts (oleoresins). 

This method enables the separation and, if necessary, 
the determination of the other alkaloids of pepper 
(isochavicine, isopiperine and piperittin). 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
besed on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 



150 2825:1981, Spices and condiments 
ration of a ground sample for analysis. 



Prepa- 



ISO 5564:1982, Black pepper and white pepper, 
whole or ground — Determination of piperine content 
— Spectrophotometric method. 

3 Principle 

3.1 Ground pepper 

Extraction with ethanol under reflux, then determi- 
nation of piperine by high-performance liquid chro- 
matography (HPLC), in accordance with the procedure 
described in this International Standard, 



3.2 Whole pepper 

Preparation by grinding the sample, then extraction 
of the powder obtained, followed by determination of 
piperine by HPLC, in accordance with the procedure 
described in this International Standard. 



3.3 Oleoresins of pepper 

Dilution of the oleoresin in ethanol, then determi- 
nation of piperine by HPLC, in accordance with the 
procedure described in this International Standard. 



4 Reagents 

Use only reagents of recognized analytical grade and 
distilled or demineralized water or water of equivalent 
purity. 



4.1 Reference substance 

Piperine of at least 98 % purity, determined by the 
spectrometric method described in ISO 5564. 

WARNING — This product should be handled with 
care as it is strongly irritating. 



4.2 Solvents 

4.2.1 Ethanol, 96 % (VA1. 

4.2.2 Acetonitrile 

WARNING — This product should be handled with 
care as It is lachrymatory. 

4.2.3 Acetic acid, 1 % (VAI aqueous solution. 
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4.3 Elution solvent 

Mix 52 volumes of acetic acid solution (4.2.3) and 48 
volumes of acetonitrile (4.2.2). 



5 Apparatus 

Usual laboratory equipment and, in particular, the fol- 
lowing. 



5.1 Pipettes, of 2 ml, 5 ml and 10 ml capacity. 

5.2 Volumetric flasks, of 25 ml, 50 ml and 100 ml 

capacity (made of antiactinic glass or wrapped in alu- 
minium foil). 

5.3 Filtration diaphragms, non-adsorbing. 

5.4 Separation system 

5.4.1 Chromatograph, for high-performance liquid 
chromatography. 

5.4.2 Pumping system, which enables a flow rate 
which is constant or programmed at high pressure to 
be obtained and maintained, 

5.4.3 Degassing systems, for solvents. 

5.4.4 Suitable detector system, adjustable to a 
wavelength of 343 nm. 

5.5 Recorder or integrator, the performance of 
which is compatible with the apparatus as a whole. 

5.6 Column 

Material: stainless steel or glass 

Length: 10 cm to 25 cm 

Inside diameter: 0,4 cm to 0,5 cm 

Stationary phase: grafted silica with derived 
octadecyl functional group, C-^q, particle size 5 ^m 

max. 

5.7 Injection system 

Injection valve with 10 \i\ loop or any other system 
giving the same injection accuracy, 

5.8 Test sieve, of aperture size 500 ^Im. 



6 Calibration method 

WARNING — Throughout the operation, it is 
imperative that the solutions are not exposed to 
light (for instance wrap the flasks In aluminium 
foil) and are used as quickly as possible because 
of the instability of the piperine solutions. 



6.1 Reference solution 

Prepare for immediate use a 1 g/l stock solution of 
the piperine (4.1) in ethanol (4.2.1). 



6.2 Calibration curve 

From the reference solution (6.1), prepare at least 
three standard solutions of piperine with concen- 
trations ranging from 0,05 g/l to 0,2 g/l. Inject each 
solution into the chromatograph (5.4.1). Repeat the 
determination at least once. Measure the peak areas 
and repeat the tests if the results deviate by more 
than 5 %, 

Plot the calibration curve, i.e. the mass of piperine in- 
jected versus the peak area. 

Define the mean slope of the curve. 



6.3 Calculation of the response factor, K 

Calculate the response factor K using the following 

formulae: 

m* -mxPf 

where 

m is the mass of piperine, in milligrams; 

A is the area of the piperine peak, in integrator 
units; 

P^ is the purity of the reference piperine (4.1); 

m' is the corrected mass of piperine, in milli- 
grams. 



7 Sampling 

It is important that the laboratory receive a sample 
which is truly representative and has riot been dam- 
aged or changed during transport or storage. 

Sampling is not part of the method specified in this 
International Standard. A recommended sampling 
method is given in ISO 948^*. 



1) ISO 948:1980, Spices and condiments — Sampling. 
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8 Preparation of test sample 

WARNING — It is Imperative to operate away 
from light because of the instability of the piperine 
solutions. 

8.1 Peppers in powder form 



Pipette 10 ml of this mixture into a 50 ml one-mark 
volumetric fiask and make up to the mark with the 
eiution solvent (4.3). 

NOTE 2 This dilution may be modified, if necessary, by 
the analyst depending on the assumed piperine content of 
the sample and the sensitivity of the detector. 



8.1.1 Check that all of the test sample passes 
through the 500 nm sieve (5.8). If this is not the case, 
grind the powder in accordance with ISO 2825 until 
the required particle size is achieved. 

8.1.2 From the test sample prepared as in 8.1.1, 
weigh, to the nearest 0,01 g, 0,5 g to 1 g, and trans- 
fer it to a 100 mi round-bottom flask (5.2) fitted with 
a reflux condenser. Add 50 ml of ethanol (4,2.1) and 
bring it to the boil. Maintain for 3 h under reflux. 

Allow the solution to cool. Filter the solution and col- 
lect it in a 100 ml one-mark volumetric flask (5.2). 
Rinse the extraction flask and filter with successive 
portions of ethanol (4.2.1). Add the wash liquids to the 

100 ml volumetric flask and make up to the mark with 
more ethanol. 



9.2 Determination 

The final dilution shall be clear. If this is not the case, 
fitter it on the filtration diaphragm (5.3). Inject the test 
solution into the chromatograph (5.4.1). 

On the chromatogram obtained, measure the peak of 
the piperine (see typical chromatograms given in an- 
nex A). 

Carry out two tests and repeat the determination if 
the results deviate by more than 5 %. 



10 Calculation 



8.2 Whole peppers 

8.2.1 Grind the test sample in accordance with 
ISO 2825 until the powder obtained passes entirely 
through the 500 jim sieve (5.8). 

8.2.2 Using the test sample prepared as in 8,2.1, 
proceed as described in 8.1.2. 

8.3 Oleoreslns of peppers 

Thoroughly homogenize the test sample of oleoresin. 

9 Procedure 



10.1 Peppers, whole or ground 

Calculate the piperine content, as a percentage by 
mass, using the following formula: 

10 ^ 



where 



A is the area of the piperine peak, in integrator 
units; 

m^ is the mass of the sample, in milligrams; 

K is the response factor determined for the 
reference substance. 



9.1 Test portion 

9.1.1 Peppers, whole or ground 

Take with the pipette (5.1) 10 ml of the extraction 
solution, obtained as described in 8.1.2 or 8.2.2, and 
transfer it to a 25 ml one-mark volumetric flask (5.2). 
Make up to the mark with the eiution solvent (4.3). 

NOTE 1 This dilution may be modified, if necessary, by 
the analyst depending on the assumed piperine content of 
the sample and the sensitivity of the detector. 

9.1.2 Oleoreslns of pepper 

Weigh into a 100 ml one-mark volumetric flask, to the 
nearest 0,1 mg, 0,2 g of oleoresin (see 8.3) and make 
up to the mark with ethanol (4.2.1). 



NOTE 3 The ratio 25/10 is related to the dilution pro- 
posed in 9.1.1 and should be modified accordingly when 
another dilution is used. 



10.2 Oleoreslns of pepper 

Calculate the piperine content, as a percentage by 
mass, using the following formula: 

^xJ^x-^xJ^xlOO 
10 ^ 

where A, m^ and K have the same meaning as in 
10.1. 

NOTE 4 The ratio 50/10 is related to the dilution pro- 
posed in 9,1.2 and should be modified accordingly when 
another dilution is used. 



IS 15695 : 2006 
ISO 11027: 1993 



11 Repeatability 

Take as the result for the response factor K and the 
piperine content, the mean value of several (at least 
three) deternninations carried out on the same test 
sample. These different values should not differ from 
their mean by more than 5 %. 



12 Test report 

The test report shall include the following information: 
a) reference to this Internationa! Standard; 



b) the apparatus system; 

c) the characteristics of the column (material, di- 
mensions, packing, stationary phase); 

d) the characteristics of the detector (optional) and 
the operating conditions; 

e) the characteristics of the mobile phase (flow rate 
and nature); 

f) identification of the test sample (quantity injected 
and final dilution); 

g) results obtained. 
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Annex A 

(informative) 

Typical chromatograms 

Figure A.I shows typical chromatograms, taken under the operating conditions given in this international Standard. 
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Figure A,1 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BiS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course 
of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of *BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc: No. FAD 9 (1424). 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 11 0002 

Telephones: 2323 01 31 , 2323 3375, 2323 9402 website : www.bis.orgJn 

Regional Offices: Telephones 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg r2323 7617 

NEW DELHI 1 10002 12323 3841 

Eastern : 1/14 C.I.T Scheme VII M, V.I.R Road. Kankurgachi r2337 8499, 2337 8561 

KOLKATA 700054 12337 8626, 2337 9120 

Northern : SCO 335-336, Sector 34-A. CHANDIGARH 1 60022 r 260 3843 

1260 9285 

Southern : C.I.T Campus. IV Cross Road, CHENNAI 6001 13 r2254 1216, 2254 1442 

12254 2519,2254 2315 

Western : Manakalaya, E9 MIDC. Marol, Andheri (East) r2832 9295. 2832 7858 

MUMBAI 400093 12832 7891, 2832 7892 

Branches: AHMEDABAD. BANGALORE. BHOPAL BHUBANESHWAR. COIMBATORE. FARIDABAD. 
GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR, 
PARWANOO. PATNA. PUNE. RAJKOT THIRUVANANTHAPURAM. VISAKHAPATNAM. 



Printed at Simco Printing Press, Delhi 



